Structural evidence that brain cyclic nucleotide phosphodiesterase is a member of the 2H phosphodiesterase superfamily.
2',3'-Cyclic-nucleotide 3'-phosphodiesterase (CNP) is an enzyme abundantly present in the central nervous system of mammals and some vertebrates. In vitro, CNP specifically catalyzes the hydrolysis of 2',3'-cyclic nucleotides to produce 2'-nucleotides, but the physiologically relevant in vivo substrate remains obscure. Here, we report the medium resolution NMR structure of the catalytic domain of rat CNP with phosphate bound and describe its binding to CNP inhibitors. The structure has a bilobal arrangement of two modules, each consisting of a four-stranded beta-sheet and two alpha-helices. The beta-sheets form a large cavity containing a number of positively charged and aromatic residues. The structure is similar to those of the cyclic phosphodiesterase from Arabidopsis thaliana and the 2'-5' RNA ligase from Thermus thermophilus, placing CNP in the superfamily of 2H phosphodiesterases that contain two tetrapeptide HX(T/S)X motifs. NMR titrations of the CNP catalytic domain with inhibitors and kinetic studies of site-directed mutants reveal a protein conformational change that occurs upon binding.